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Doscrtption 

This invention relates to surgical staplers for 
implanting mechanical surgical fasteners In the tis- 
sue of a patient and. in particular, to surgical 
staplers which are powered by pressurized gas. 

Surgical staplers which implant surgical don- 
ers using the force of pressurized gas are known In 
the art, and are described in United States patents 
numbers 3.837,555; 3.836,116; 3.815,476; 
3,717,294; 3.662.939; 3,643.851; 3.618.842; 
3.813,507; 4.407.432; 4,439,028; and 4,331,277, 
among others. In ttie insfruments shown in these 
patents, a cylinder of pressurized gas is contained 
in the handle of tiie instrument Gas from ttie 
cylinder Is conducted to a power unit at tiie rear of 
the handle, where the pressurized gas Is applied to 
the proximal end of a mechanical linkage anrange- 
ment The mechanical linkage is connected to a 
staple cartridge at the distal end of the Instrument 
When the frigger on ttie handle is depressed, pres- 
surized gas actuates tfie mechanical linkage to 
implant a staple from tiie distally located cartridge. 

All of the Instruments shown in the above pat- 
ents deliver a single staple upon each actuation of 
the instrument It would be desirable for a pneu- 
matic stapler to Implant several staples at each 
actuation of the instrument such as is perfonmed 
by the linear stapler shown In U.S. Patent 
4.527,724. The instrument of ttiis invention is ca- 
pable of implanting two rows of staples upon each 
actuation of the Instrument 

The surgical stapling instruments of the above 
patents are all rigidly constructed, constraining ttie 
use of ttie instrument to a single configuration. It 
would be desirable for ttie user to be able to rotate 
and pivot tiie various sections of the stapling Instru- 
ment relative to each ottier. such as is shown in 
U.S. Patent 4.728.020. In tfie Instniment shown in 
this patent tiie fastener applying assiembly. or sta- 
pler head, is capable off swinging approximately 
180 • to either side of the axis of tfie shaft assem- 
bly of the Instrument and the stapler head is also 
capable of rotation through an arc of approximately 
300 • about ttie axis of ttie shaft Such rotation 
allows the instrument to be manipulated for better 
ease of surgical use and to access difficult surgical 
sites. 

When adapting a pneumatically energized lin- 
ear stapling instrument for such pivoting and rota- 
tion, consideration must be given to ttie manner In 
which ttie force of ttie pressurized gas is delivered 
to ttie stapler head. It is preferable to deliver ttie 
pressurized gas directfy to ttie stapler head to 
eliminate ttie numerous parts and complexity of 
any intermediate mechanical linkage. This com- 
plicates the rotating and pivoting joints of tfie in- 
strument which then must be capable of ttie de- 



sired movement while maintaining ttie Integrity of 
ttie gas delivery system. In particular, it is desirable 
to deliver two separate sources of pressurized gas 
to ttie stapler head: one to clamp ttie stapler head 

6 against ttie tissue being stapled, and a second to 
actuate ttie means for driving tfie staples tfirough 
the tissue. Thus it is desirable for tfie movable 
joints In tfie Instrument to exhibit ttie desired range 
of movement and to do so In a manner whfch 

10 preserves ttie integrity of ttie two gas delivery 
lines. 

In accordance witti ttie principles of the present 
invention, a pneumatically actuated stapling instru- 
ment is provided which Includes at least one con- 
15 nector capable of rotation about a given axis. Such 
a stapler is defined In claim 1. 

In the drawings: 

FIGURE t is a perspective view of a surgical 
stapler utilizing ttie connectors of the present 
20 invention; 

FIGURE 2 shows ttie shaft and stapler head of a 
surgical stapler utilizing ttie connectors of ttie 
present Invention; and 

FIGURES 3a. 3b and 4a-4c show rotating con- 
25 nectors of tiie present Invention witti quick dis- 
connect fittings for connecting various modular 
components of a surgical stapler. 
Refenring first to FIGURE 1. a pneumatically 
actuated surgical stapler of the present Invention is 
30 shown. The stapler includes ttiree major compo- 
nents: a handle portion 10. a shaft portion 1Q8. and 
a stapler head 110. The ttiree componente are 
joined at ttieir interconnecting points by pneumatic 
quick-dlsconnect fittings which allow ttie compo^ 
35 nents to be disconnected and Interchanged with 
shafts and stapler heads of ottier configurations. 
Also located at ttie jolnte 20 and 22 are pneumatic 
rotetable connectors of ttie present invention. The 
rotafable connectors allow firee rotation of ttie major 
40 components of ttie stapler with respect to each 
ottier, as indicated by ttie an-ows 24 and 26. Spe- 
cifically, ttie shaft 108 is fi-ee to rotate completely 
about its axis at ttie joint 20 as indicated by arrow 
24. The stapler head 110 Is free to rotate greater 
45 ttian 200 • about an axis which Is normal to ttie axis 
of the shaft 108, as indicated by arrow 26. 

A cylinder of pressurized gas is inserted into 
ttie tower portion 12 of ttie handle 10 by removing 
ttie cap 16 and inserting ttie cylinder into ttie 
so handle. Once ttie cylinder has been inserted and 
ttie cap 16 tightened, gas ft-om ttie cylinder is 
released and flows to a pressure regulator In ttie 
handle. The release of gas from ttie cylinder arms 
ttie stapler and causes a button 25 to extend a 
65 short distance out ttie rear of ttie handle. Indfoating 
to the user that the stapler Is pressurized. 

The first step In a stapling procedure is to 
clamp ttie tissue to be stapled between ttie jaws of 
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the stapler head 110. The tissue is located between 
the jaws, and a slide 74 which extends from the 
rear of the stapler Is depressed. When the slide Is 
pressed forward, pressurized gas Is allowed to flow 
to the stapler head through a first gas line to clamp 
the tissue t>etween the jaws of the stapler head. As 
soon as the slide 74 Is released, It slides back to 
its illustrated extended position by spring force. 
The position of the rearward portion of the stapler 
head after clamping Is shown in phantom at 11 0" in 
FIGURE 1. 

Staples in a cartridge 112 may then be driven 
through the clamped tissue by depressing the trig- 
ger 84 of the handle. Before the trigger can be 
depressed, however, a trigger safety 78 must be 
moved upward in its slot 80 from the position 
shown in FIGURE 1 and rotated into a forward 
extension 82 of the slot 80. This safety melihanisrh 
prevents inadvertent placement of the staples be- 
fore the user Is ready to do so. After the trigger 
safety 78 has been moved up and rotated fonvard 
the trigger may be depressed to Implant the sta- 
ples in the tissue, either by clinching the legs of 
the staples against an anvil 114 in the stapler head 
110 or by interiocldng the legs of the staples with 
connecting staple receivers located In the position 
of the anvil. As the trigger 84 is depressed, the 
trigger safety is rotated bacic lo its more vertical 
position and slides downward in slot 80 by spring 
force. 

FIGURE 2 is a partial cross-sectional illustration 
of shaft 108 and stapler head 110. The stapler 
head includes a jaw 200 which cames a plurality of 
staples 202 in a movable clamping and stapling 
mechanism. Opposite the Jaw 200 is a stationary 
opposing jaw 204. The face of the stationary jaw 
which opposes the stapling mechanism comprises 
an anvil which clinches or bends the legs of metal 
staples which pass through the tissue between the 
jaws. Alternatively, when the staples are formed of 
absorbable polymeric materials, the stationary jaw 
canies a cartridge of receivers which mate with 
and retain the legs of the polymeric staples. Such 
polymeric staples and receivers are described In 
EP-A-315465, a document to which Article 54(3) 
EPC applies. 

The staples 202 are located in pockets formed 
in a staple cartridge 112 on the jaw 200, with the 
legs of the staples directed toward the stationary 
jaw 204. Behind the staple cartridge 112 is a staple 
pusher 210. The staple pusher has fingers 212 
which are directed toward the crowns of respective 
staples in the staple cartridge. Behind the staple 
pusher 210 Is a driver piston 214. The driver piston 
is located Inside a clamping piston 220, and Is 
pneumatically sealed therein by two circumferential 
0-rings 216 and 218. The clamping piston 220 is 
located Inside a piston housing 230. The clamping 



piston 220 is pneumatically sealed inside the piston 
housing by two. circumferential 0-rings 222 and 
224. Between the latter two 0-rings are ports 2^ 
and 228 which pass through the clamping piston. 

6 These ports are symmetrically located so that the 
clamping piston can be inserted into the piston 
housing with either end at the tN>ttom. 

Located at the rear of the piston housing is a 
passageway 232. This passageway is connected to 

10 a right angle connector 150 by a pneumatic tubing 
segment 34. Toward the front of the piston housing, 
is a second p^sageway 236. This passageway Is 
connected to union 150 by tubing segment 36. 
To the lower left of the stapler head 1 10 is the 

16 shaft portion 108 of the stapler. The shaft 108 
includes two sections 30 and 32 of pneumatic 
tubing. The tubing ih tfie shaft portion is connected 
to quick disconnect fittings of the two inlet ports of 
the right angle connector 150 (one of which is 

20 shown at 54) by quick disconnect fittings, one of 
which is shown at 106. At the rear tenninus of the 
shaft 108, which is to be connected to the handle 
10, is a parallel pneumatic connector 120. Pneu- 
matic connector 120 is removably connected to the 

25 handle by pneumatic snap fittings, one of wtiich is 
shown at 43. The pneumatic tubing 30, 32 is con- 
nected to two outlet ports 206 of the connector 
120. 

When tissue to be stapled is loaded between 

90 the jaws 200 and 204 and it is desired to clamp the 
tissue t>etween the jaws, the slide 72 is depressed 
and pressurized gas ftows from the handle and into 
the connector 120. The pressurized gas Is^canied 
through tubing section 30 in the shaft portion 108 

35 and through a passageway of the right angle union 
150. The pressurized gas passes through tubing 
segment 34 and passageway 232 to the rear of the 
clamping piston 220. There the gas is forced into 
the interface 240 between the damping pistoa and » 

40 the piston housing, where it expands and pushes 
the clamping piston forward toward the stationary 
jaw. As the clamping piston moves, it canies the 
driver piston, staple pusher, and staple cartridge 
with it. This will clamp the tissue between the 

45 staple cartridge and the stationary jaw 204. The 
clamping piston 220 is now in a position in the 
housing 230 such that the front passageway 236 
opposes port 228 of the clamping piston. 

With the tissue securely clamped between the 

50 jaws, the user moves and rotates the trigger safety 
and pulls the trigger to implant tiie staples. Pres- 
surized gas flows ttirough connector 120, pneu- 
matic tubing 32, the connector 150, and tubing 
segment 36 to passageway 236. The pressurized 

55 gas then flows through port 228 in the clamping 
piston and into space 242 at tiie rear of the driver 
piston.. The expanding gas in this space pushes the 
driver piston 214 forward against the rear of the 
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staple pusher 210, whereby uniform pressure is 
applied to the pusher and its fingers. The fingers 
then drive the staples out of the pockets of the 
staple cartridge through the tissue, and against ttie 
anvil or into the receivers of the stationary jaw. 
When the trigger is released, the pressurized gas 
to the driver piston and clamping piston is vented 
through the handle, releasing the jaw 200 from the 
stapled tissue. 

The anangement of RQURE 2 is more fully 
d6scrit>ed in EP-A-324636 

The rxessurized gas developed in the handle 
portion 10 is conducted to the clamping and sta- 
pling mechanisms in the stapler head 110 through 
pneumatic tubing 30 and 32 and joints 20 and 22 
which connect the handle portion of the stapler to 
the stapler head tfirough an interchangeable shaft 
portion 108, as shown In RGURES 1 and 2. The 
shaft portion is connected to the handle portion and 
the stapler head by quick disconnect, snap^lock 
fittings similar to those found on many pneunnatic 
instruments, and by the rotating connectors 120 
and 150. The rotating two-passage connectors al- 
tow the stapler head and shaft portion to be rotated 
with respect to the handle portiori while maintaining 
the integrity of the pressurized gas lines: 

The parallel connector 120 at ttie joint 20 of the 
handle and shaft is shown In perspective In RQ- 
URE 3a, and in cross-section in RGURE 3b. The 
parallel connector 120 of RGURE 3b includes a 
molded half 122 having Inlet ports 124 and 126. 
Attached to the inlet ports are female quick dis- 
connect fittings 43 and 46. Port 124 leads to a 
passageway 127 in the center of the connector, 
and port 126 leads to a passageway 129 offset 
from the center of the connector. Passageway 129 
intersects a circular passageway 130 located In a 
plane normal to the plane of RGURE 3b. A cross- 
sectional view takeri through opposite sides of cir- 
cular passageway 130 is shown in FIGURE 3b. 

The parallel connector 120 includes a second 
molded half 132 having outlet porte 134 and 136, 
which connect with passageways 127 and 131. 
Attached to these outlet porte are male quick dis- 
connect fittings 34 and 36. The two halves 122 and 
132 are held together by a compression fitting 140. 
At the interface of the two halves are two Orings 
142 and 144, shown in cross section. The com- 
pression fitting is tight enough to maintain the 
Integrity of the 0-ring sealed pneumatic passage- 
ways, but Is sufficiently loose across the interface 
to permit the two halves to be rotated with respect 
to each other. The smaller Oring 142 seals the 
center passageway 127 Inside the 0-ring and sepa- 
rates the center passageway from the outer circular 
passageway 130. The larger O-ring 144 seals the 
outer perimeter of the circular passageway 130. 



As the two halves of the parallel connector are 
rotated with rotation of porttons of the stapler, the 
molded connector halves rotate atx>ut the center 
passageway 127 which connecte inlet port 124 to 
5 outlet port 134. While passageways 131 and 129 
are shown in alignment in RGURE 3b, this align- 
ment will no longer occur as the halves of the 
connector are rotated. Instead, the passageways 
131 and 129 will rotate about the center of the 
to connector in the arc of circular passageway 130 to 
which they connect Thus, the pneumatic path from 
Inlet port 126 to outlet port 136 will comprise 
passageway 129, the arcuate sections of circular 
passageway 130, and passageway 131. The con- 

15 nector thereby allows relative rotation of portions of 
the stapler while maintaining the separation and 
Integrity of tiie pneumatic Hnes. 

The f&male quick disconnect fittings 43 and 46 
are each seen to have a flared outer end 44 and 

20 47. which engage mating male fittings. The at- 
tached eiids of tiie fittings 43 and 46 are narrowed 
in diameter as shown at 45 and 49 to sealtngly 
engage the mating fittings. The male fittings 34 and 
36 are of ttie same configuration, with ttieir flared 

26 ends 33 and 38 attached to respective ports 134 
and 136. The narrowed diameter portions of the 
male fittings engage sealing 0-rings 35 and 37. 
When male and female fittings are engaged, pneu- 
matic sealing is provided by the compresston of 

30 the 0-rings 35 and 37 wittiin tfie narrowed diameter 
portions 45 and 49 of the female fittings. The 
fittings ttius maintain a secure pneumatic seal while 
being easily connected and disconnected as var- 
ious parte of ttie stapler system are interchanged. 

35 The fittings are suitable for engagement with eadi 
otiier as shown at 54 and 106 of FIGURE 2, and 
may also be connected direcUy to tubing segmente 
as shown at 206 in RQURE 2 when disconnection 
is not required. 

40 A right angle connector 150, such as that em- 
ployed at the joint 22 of the shaft portion and 
stapler head in RGURE 2, is shown in perspective 
in RGURE 4a, and in cross-section in RGURES 4b 
and 4c. Uke the parallel connector 120, the right 

45 angle connector 150 includes inlet ports 152 and 
154 containing quick disconnect fittings 52 and 54» 
and outiet porte 162 and 164 which contain quick 
disconnect fittings 62 and 64. A central passage- 
way 158 connecte inlet port 152 to outiet port 1^, 

50 and a circular passageway 158 connecte inlet port 
154 to outiet port 164 by way of passageways 166 
and 16a The same rotational concept applies, 
whereby passageways 166 and 168 rotate around 
the central passageway 156 in the arc of circular 

55 passageway 158. 
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Claims 

1. A surgical stapler comprising a handle portion 
(10). a shaft portion (108) and a stapler head 
(110), the stapler head (110) being rotatably 5 
connected to one end of the shaft portion 
(108). the other end of the shaft portion (108) 
being rotatably connected to the handle portion 
(10), char^rlzed in that the shaft portion 
(108) Is rotatably connected to the other por- io 
tions by rotatable pneumatic connectors 
(120.150), the stapler has a pneumatic line (32) 
connecting a triggering mechanism (84) and a 
driving mechanism and a pneumatic line (30) 
connecting a slide (74) and a clamping mecha- le 
nism (220) by means of the shaft portion (108), 

said pneumatic lines (30.32) traversing the 
shaft portion (108) and being attached to at 
least one of the pneumatic connectors (120), 
the said at least one of the pneumatic connec- 20 
tors (120) Including pneumatic passageways 
(124»126) passing theretiirough, each passage- 
way including a pneumatic quick disconnect 
fitting (43.46). 

25 

2. The surgical stapler of claim 1 wherein the 
other of the pneumatic connectors (150) in- 
cludes pneumatic passageways (156,158) 
passing therethrough, each passageway in- 
cluding a pneumatic quick disconnect fitting 30 
(52,54). 

whereby said shaft portion (108) may be 
disconnected from said slide and said trigger 
mechanism and said clamping and driving 
mechanisms. 35 

3. A surgical stapler according to claim 1 or claim 
2 In which at least one pneumatic connector 
(120;1 50) comprises: 

two mating parts (127,132), each said mat- 40 
ing part containing a plurality of portions of 
pneumatic lines (127,129,130; 131), one mat- 
ing part being rotatable relative to the second 
mating part about an axis coincident to both 
mating parts; 46 

each said pneumatic line portion of one 
part (122) corresponding to a pneumatic line 
portion of the second mating part (132) such 
that, when said mating parts of said connector 
are mated, fluid can flow through a plurality of 50 
completed pneumatic lines, each including two 
line portions, independent of the rotational ori- 
entation of one mating part (122) with respect 
to the other mating part (132). 

4. The surgical stapler of claim 3 wherein each of 
tiie completed pneumatic lines of said connec- 
tor is sealed from the environment to provide 



continuous fluid flow through the connector. 

5. The surgical stapler of claim 3 or claim 4 
wherein said pneumatic line portions 
(127.129;131) are generally parallel to the axis 
of tiie mating parts of tiie connector. 

6. The surgical stapler of dalm 3 or claim 4 
wherein said pneumatic line portions (152,154) 
of one part are generally at right angles to said 
pneumatic line porttons (168) of the other part 

7. The surgical stapler of any one of claims 3 to 

6 wherein one completed line of said connec- 
tor is coincident witii said coincident axis and a 
portion of said second completed line passes 
radially about said coincident axis. 

8. The surgical stapler of any one of claims 3 to 

7 wherein, upon the mating of both parts of 
said connector, fluid can flow through a com- 
pleted pneumatic line by means of a mating 
passageway at \h& interface of said parts; 

said mating passageway comprising an 
annular opening (130) concentric with the rota- 
tion axis of said mating parts such that a 
pneumatic line portion of one mating part is in 
fluldic connection with a conresponding pneu- 
matic line portion by means of said mating 
passageway (130). 

9. The surgical stapler of claim 8 wherein each of 
the completed pneumatic lines of said connec- 
tor is sealed from the environment to provide 
continuous fluid flow through the connector. 

10. The surgical stapler of claim 9 wherein those 
portions of the fluid patti established by the 
pneumatic line portions are generally parallel 
to said colnddertt axis. 

11. The surgical stapler of claim 10 wherein fluid 
enters the connector through one of said mat- 
ing parts at generally right angles to said co- 
incident axis of the other mating part. 

12. The surgical stapler of claim 8 wherein two 
completed fluid lines are formed by the mated 
parts such that one completed line passes 
along said coincident axis and the second 
completed line passes radially about said co- 
incident axis such that upon mating, said sec- 
ond completed pneumatic line includes a cir- 
cular passageway (130) at the Interface of said 
parts, said passageway sealed within said 
mated parts from said one completed line. 



EP 324 635 



PaqeSlDf 11 



EP 0 324 635 B1 



10 



PatentansprOche 

1. Chlrurgisches Wammerinstniment mit ernem 
Handgriffteil (10), einem Schaftteil (108) und 
einem Wammerkopf (110), wobei der Wam- 
merkopf (110) drehbar mit einem Ende des 
Schaftteiis (108) verbunden ist, wobei das an- 
dere Ende des Schaftteiis (108) drehbar mit 
dem Handgriffteil (10) verbunden ist 
dadurch gekennzelchnet, 
da8 das Schafttei! (108) Gber drehbare pneu- 
matische Verbindungselnrlchtungen (120, 150) 
mit den anderen Teilen verbunden ist, das 
Klammerinstniment eine PneumatiWeitung (32) 
aufweist, die einen Ausldsemechanismus (84) 
mit einem Antriebsmechanismus verbindet, 
und eine PneumatiMeitung (30), die einen 
Schieber (14) mit einem Klemmedianismus 
(220) verbindet. mittels des Schaftteiis (108), 
wobei die PneumatiWeitungen (30, 32) das 
Schaftteil (108) durchqueren und an minde- 
stens einer der pneumatischen Verbindungs- 
einrichtungen (120) befestigt sind, wobei die 
zumindest eine der pneumatischen Verbln- 
dungselnrichtungen pneumatische Verbin- 
dungsgange (124. 126) aufwelst. die dadurch 
hindurchgehen, wobei jeder Vert>indungsgang 
mit einem SchnelHrenn-VerbindungsstOck (43, 
46) versehen ist. 

2- Chirurgisches Wammerinstrument nach An- 
spruch 1, bet dem die andere der pneumati- 
schen Verbindungselnrichtungen (150) pneu- 
matische Verbindungsgange (156. 158) auf- 
weist, die dahindurchgehen, wobei jeder Ver- 
bindunjgsgang mit einem Schnelltrenn-Verbin- 
dungsstOck (52. 54) versehen 1st. 
wobei das Schaftteil (108) aus der Verbindung 
mft dem Schieber und dem genannten Ausld- 
semechanismus sowfe den genannten Klemm- 
und Antriet)smechanismen geldst werden 
kann. 

3. Chirurgisches Klammerinstrument nach An- 
spruch 1 Oder Anspruch 2, bei dem zumindest 
eine pneumatische Verbindungseinrichtung 
(120; 150)aufweist: 

zwei PaBteile (127, 132). wobei jedes PaBteil 
eine Vielzahi von pneumatischen Leftungsbe- 
reichen (127, 129, 130; 131) aufweist, wobei 
ein Pafiteil gegenUber dem zweiten Padteil um 
eine fOr beide Pafit^le tibereinstlmmende Ach- 
se dreht)ar ist; 

wobei jeder Pneumatikleftungsbereich eines 
Tells (122) mft einem Pneumatiklertungsbe- 
rerch des zweiten PaBteils (132) konrespon- 
diert. derart. dafi. wenn die PaSteile der Ver- 
bindungseinrichtung miteinander gepaart sInd, 



Fluid durch eine Vielzahi von komplettierten 
Pneumatikleitungen strdmen kann, von denen 
jede zwei Leftungsbereiche umfaBt. unabhan- 
gig von der Drehorientierung eines PaBteils 
5 (122) gegenOber dem anderen Pafiteil (132). 

4. Chirurgisches Klammerinstrument nach An- 
spruch 3, bei dem jede der komplettierten 
Pneumatikleitungen der Verbindungseinrich- 
10 tung gegenQber der Umgebung abgedtehtet 
ist, um eire kontinuierirche Ruidstrfimung 
durch die Verbindungseinrichtung zu enmdgli- 
chen. 

IS & Chlmrgisches Klammerinstrument nach An- 
spruch 3 Oder Anspmch 4, bei dem die Pneu- 
matikteitungsbereiche (127, 129; 131) im we- 
sentlichen parallel zur Achse der PaBteile der 
Verbindungseinrichtung sind^ 

20 

6. Chirurgisches Klammerinstrument nach An- 
spruch 3 Oder 4. bei dem die PneumatiWei- 
tungsberelche (152, 154) eines Teils Im we- 
sentlichen rechtwinklig zu den Pneumatiklei- 

25 tungsberetehen (168) des anderen Teils sind. 

7. Chirurgisches Klammerinstrument nach einem 
der AnsprOche 3 bis 6, bei dem eine komplet- 
tierte L^itung der Verbindungseinrichtung koin- 

30 ziderit mit der genannten Obereinstimmenden 
Achse ist, und ein Bereteh der zweiten kom- 
plettierten Leifajng radial um die Qbereinstin>- 
mende Achse herumgefllhrt IsL 

55 & Chirurgisches Klammerinstrument nach einem 
der AnsprOche 3 bis 7, bei dem nach der 
Paarung von bekJen Teilen der Verbindungs- 
einrichtung Fluid durch eine kompiettierta 
Pneumatikleitung mittels eines passenden Ver- 

40 bindungsgangs an der Schnrttstelle der Telle 
strdmen kann; 

wobei der passende Veribindungsgang eine 
ringfSrmige Offnung (130) aufweist, die kon- 
zentrisch zur Rotationsachse der PaBteile 1st, 
45 derart daB ein Pneumatikleltungsl)ereich von 
einem PaBteil In Ruidverbindung mit einem 
kon^pondierenden Pneumatikleitungsberelch 
mittels des passenden Verbindungsgangs 
(130) ist. 

50 

9. Chlmrgisches Klammerinstrument nach An- 
spruch 8, bei dem jede der komplettierten 
Pneumatikleitungen der Verbindungseinrich- 
tung gegenQber der Umgebung abgedichtet 
55 Ist. um eine kontinuieriiche RuidstrCmung 
durch die Verbindungseinrichtung zu schaffen. 
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10. Chirurgisches Klammerinstrument nach An- 
spruch 9. bei dem diejenigen Bereiche des 
Ruidweges, die durch die PneumaHkleitung^ 
bereiche gebildet sind, im wesentiichen paral- 
lel 2ur Qbereinstimmenden Achse stnd. 

11. -Chirurgisches Klammerinstrument nach An- 
spnich 10, t>el dem Ruld In die Verbindungs- 
einrichtung durch eines der Pafiteile im we- 
sentiichen rechtwinkiig zur Qbereinstimmenden 
Achse des anderen PaBteils eintritt. 

12. Chirurgisches Klammerinstrument nach An- 
spruch 8, bei dem zwei komplettierte Ruldlei- 
tungen durch die gepaarten Telle ausgebildet 
sind, derart, da6 eine komplettierte Leitung 
entlang der Qbereinstimmenden Achse ftihrt, 
und die zweite komplettierte t^itung radial um 
die Qbereinstimmende Achse herumfOhrt. der- 
artt da6 nach der Paarung die zweite komplet- 
tierte Pneumatikleitung einen kreisfdrmigen 
Verbtndungsgang (130) an der Schnittstelle der 
Telle aufwelst wobei der Verbindungsgang in- 
nerhalb der gepaarten Telle gegenQber der 
eInen komplettierten Leitung abgedichtet ist. 

Revendlcatlons 

1. Instrument d'agrafage chirurgical comprenant 
une partie poign^e (10), une partie tige (108) 
et une tete d'instrument d'agrafage (110), la 
tete de Tinstrument d'agrafage (110) ^tant rao- 
cord^e mot)ile en rotation h une extr^mlt^ de 
la partie tige (108)» I'autre extr^mitd de la 
partie tige (108) ^tant raccord^e mobile en 
rotation h la partie poign^e (10), caract6risd en 
ce que la partie tige (108) est raccord^e mobi- 
le en rotation h d'autres parties par des 
connecteurs pneumatlques mobiles en rotation 
(120, 150), i'instniment d'agrafage comprend 
un conduit pneumatique (32) raccordant un 
mdcanisme de d^clenchement (84) et un md- 
canisme de commande, et un conduit pneuma- 
tique (30) raccordant un ^l^ment coulissant 
(74) et un m^canlsme de serrage (220) au 
moyen de la partie tige (108), lesd'rts conduits 
pneumatlques (30, 32) traversant la partie tige 
(108) et ^tant fix^s k au mdns un des connec* 
teurs pneumatiques (120), ledit au moins un 
des connecteurs pneumatiques (120) compre- 
nant des passages pneumatiques (124, 126) le 
traversant, chaque passage comprenant un 
raccord pneumatique h separation rapide (43, 
48). 

2. Instrument d'agrafage chirurgical selon la re- 
vendication 1 dans lequel I'autre des connec- 
teurs pneumatiques (150) comprend des pas- 



sages pneumatiques (156, 158) le traversant, 
chaque passage comprenant un raccord pneu- 
matique h separation rapide (52, 54). 
ce par quoi ladite partie tige (108) peut §tre 
6 s^par^e dudit element coulissant, dudit m^ca- 

nisme de dedenchement et desdits mdcani- 
smes de serrage et de commande. 

3. Instrument d'agrafage chirurgical selon la re- 
10 vendication 1 ou la revendication 2 dans lequel 

au moins un connecteur pneumatique (120, 
150) comprend : 

deux elements d'accoupiement (127, 132). 
chacun des elements d'accouplement conte- 

75 nant piusieurs parties de conduits pneumati- 
ques ( 127. 129. 130. 131), un element d'ac- 
couplement etant mobile en rotation par rap- 
" port au second element d'accouplement autour 
d'un axe correspondant aux deux elements 

20 d'accouplement ; 

chacune desdites parties de conduits pneuma^ 
tiques (122) conrespondant h une partie de 
conduit pneumatique du second element d'ac- 
couplement (132) de sorte que, quand lesdits 

25 elements d'accouplement dudit connecteur 
sont accoupies, un fluide ne peut pas s'^couler 
h travers piusieurs conduits pneumatiques 
complets, chacun comprenant deiix partiias de 
conduits ind^pendantes de I'orientation en ro- 

30 tation d'un element d'accouplement (122) par 
rapport k I'autre element d'accouplement 
(132). 

4. Instrument d'agrafage chirurgical selon la re* 
35 vendication 3 dans lequel chacun des conduits 

pneumatiques complets dudit connecteur est 
Isote de I'atmosphdre ambiante pour assurer 
un ecoutement de fluide continu k travers le 
connecteur. 

40 

5. Instrument d'agrafage chirurgical selon la re- 
vendication 3 ou la revendication 4 dans lequel 
lesdites parties de conduits pneumatiques 
(127. 129, 131) sont globalement paralldles k 

45 I'axe des elements d'accouplement du connec- 
teur. 

6. Instrument d'agrafage chirurgical selon la re- 
vendication 3 ou la revendication 4 dans lequel 

50 les parties de conduits pneumatiques (152, 
154) d'un element, sont globalement k angle 
droit par rapport auxdites parties de conduits 
pneumatiques (168) de I'autre element. 

55 7. Instrument d'agrafage chirurgical selon I'une 
quelconque des revendications 3 a 6 dans 
lequel un conduit complet dudit connecteur 
conrespond avec ledit axe correspondant et 
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una partie dudit second conduit complet passe 
radialennent pr&s dudit axe correspondant 

8. Instalment d'agrafage chirurgical selon Tune 
quelconque des revendications 3^7 dans 5 
lequeK lors de i'accouplement des deux parties 
dudit connecteur, te flulde peut s'^couler dans 
un conduit pneumatique complet au moyen 
d'un passage d'accouplement k la jonction 
desdits dliments ; 10 
lesdits passages d'accouplement comprenant 
une ouverture annulaire (130) concentrique 
avec I'axe de rotation desdits dements d'ac- 
couplement de sorte qu'une partie de conduit 
pneumatique d'un ^l^ent d'accouplement est 15 
en raccordement fluidique avec une parlie de 
conduit pneumatique conrespondante au 
moyen dudit passage d'accouplement <130). 

a Insfrument d'agrafage chirurgical selon la re- 20 
vendication 8 dans lequel chacun des conduits 
pneumatlques complets dudit connecteur est 
isol^ de I'atmospli^re ambiante pour assurer 
un ^coulement de fluide continu h travers le 
connecteur. 26 

10. Instrument d'agrafage chirurgical selon la re- 
vendicatlon 9, dans lequel ces parties du pas- 
sage de fluide Stabiles par les parties de 
conduits pneumatiqiies sont glot>alemenft parah 30 
Idles audit axe correspondant. 

11. Instrument d'agrafage chirurgical selon la re- 
vendicatlon 10, dans lequel un fluide p€n5tre 
dans le connecteur h travers I'un desdits ^1^ 3s 
ments d'accouplement globalement h angles 
droits par rapport audit axe conrespondant de 
I'autre dl^ment d'accouplement 

12- Instrument d'agrafage chirurgical seloii la re- 40 
vendication 8» dans lequel deux conduits de 
fluide complets sont formes par les ^Idments 
accoupl^s de sorto qu'un conduit complet pas- 
se le long dudit axe correspondant et que le 
second conduit complet passe radialement 45 
prds dudit axe conrespondant de sorte que, 
lors de I'accouplement, ledit second conduit 
pneumatique complet comprend un passage 
circulaire (130) h la jonction desdits ^l^ments, 
ledit passage ^tant enfenn^ h I'int^rieur des- so 
dits ^l^ments accoupl^s dudit premier conduit 
complet 



55 
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